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(54) METHOD FOR CUTTING GLASS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for cutting glass which obviates the 
occurrence of chipping, microcracking and cullet when cutting one sheet of glass into 
a multiplicity of small chip-like glass pieces and is capable of improving a yield by 
preventing the occurrence of the degradation in strength. 

SOLUTION: The cutting of the glass is made by a stage of forming first initial cracks 
by a scriber on one surface of mother glass 1 , a stage for forming the first initial 
cracks 13 to scribe lines 15 by a laser beam, a stage for forming second initial cracks 
orthogonal with the scribe lines 15 by the scriber on the one surface of the glass 1, a 
stage for cracking the glass by the laser beam along the second initial cracks, thereby 
cracking the glass to a rectangular strip shape and a stage for paring the rectangular 
strip-like glass to the individual small chip-like glass pieces along the scribe lines 15 
on the one surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By the process which forms the 1st initial crack which serves as the 
processing starting point with a scriber on one field of glass, the thermal stress 
impressed by the laser beam, and waterdrop On the process which guides said 1st 
initial crack in the direction which meets the fragmentation projected line of glass, and 
forms a scribe line in one field of this glass, and the field of another side of glass The 
process which forms the 2nd initial crack which serves as the processing starting 
point with a scriber in the direction which intersects perpendicularly with said scribe 
line, Said 2nd initial crack is guided in the direction which meets the **** projected 
line of glass with the thermal stress impressed by the laser beam. The fragmentation 
approach of the glass characterized by passing through the process which **** this 
glass in the shape of a strip of paper, and the process which divides the glass 
****(ed) in the shape of a strip of paper to each chip-like glass wafer along the 
scribe line formed in one field of this glass with proper fragmentation equipment. 
[Claim 2] On the process which forms a scribe line with a scriber along with the 
fragmentation projected line of this glass on one field of glass, and the field of another 
side of glass The process which forms the initial crack which serves as the 
processing starting point with a scriber in the direction which intersects 
perpendicularly with said scribe line, Said initial crack is guided in the direction which 
meets the **** projected line of glass with the thermal stress impressed by the laser 
beam. The fragmentation approach of the glass characterized by passing through the 
process which **** this glass in the shape of a strip of paper, and the process which 
divides the glass ****(ed) in the shape of a strip of paper to each chip-like glass 
wafer along the scribe line formed in one field of this glass with proper fragmentation 
equipment. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention divides the mother glass of one sheet into many 
chip-like glass wafers, and relates to the fragmentation approach of the glass for 
using this glass wafer for glass caps and protective caps, such as a CCD camera. 
[0002] 

[Description of the Prior Art] For example, the rotating diamond cutter had divided 
the conventional fragmentation approach of dividing the mother glass of one sheet of 
magnitude (1 70mmx1 70mm and thickness 0.7mm) into the glass wafer of a large 
number used as the shape of a 10mmx10mm chip, using the dicing saw which cuts 
mother glass. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the fragmentation by the 
above-mentioned conventional dicing saw has the following troubles. 
[0004] (1) In order for a diamond cutter to pressurize and cut mother glass, a chipping 
(a crack, chip) occurs on glass and the yield worsens. These chippings will occur 
frequently, so that the board thickness of glass becomes thin. 

[0005] (2) cutting with a diamond cutter — cutting — carrying out — ** — needing - 

- therefore — this — cut and carry out, and ** serves as a caret (powdery glass 
waste generated at the time of dicing), and adheres to a glass front face, for this 
reason — until it becomes a product after glass fragmentation — **** — since many 
routings, such as beveling, caret picking, and washing, are needed — non-efficiency - 

- and it is uneconomical. 

[0006] (3) A micro crack occurs in the fragmentation side of glass, and, for this 
reason, glass reinforcement becomes weak. 

[0007] Then, the technical problem of this invention is by replacing with the 
conventional dicing saw, adopting a laser scriber method or a scriber method, and 
dividing glass to offer the fragmentation approach of the glass which can solve the 
above-mentioned conventional trouble. 
[0008] 

[Means for Solving the Problem] In order to solve the above technical problems, 
invention of claim 1 By the process which forms the 1st initial crack which serves as 
the processing starting point with a scriber on one field of glass, the thermal stress 
impressed by the laser beam, and waterdrop On the process which guides said 1st 
initial crack in the direction which meets the fragmentation projected line of glass, and 



forms a scribe line in one field of this glass, and the field of another side of glass The 
process which forms the 2nd initial crack which serves as the processing starting 
point with a scriber in the direction which intersects perpendicularly with said scribe 
line, Said 2nd initial crack is guided in the direction which meets the **** projected 
line of glass with the thermal stress impressed by the laser beam. The configuration 
which passes through the process which **** this glass in the shape of a strip of 
paper, and the process which divides the glass ****(ed) in the shape of a strip of 
paper to each chip-like glass wafer along the scribe line formed in one field of this 
glass with proper fragmentation equipment is adopted. 

[0009] Invention of claim 2 on the process which forms a scribe line with a scriber 
along with the fragmentation projected line of this glass on one field of glass, and the 
field of another side of glass The process which forms the initial crack which serves 
as the processing starting point with a scriber in the direction which intersects 
perpendicularly with said scribe line, Said initial crack is guided in the direction which 
meets the **** projected line of glass with the thermal stress impressed by the laser 
beam. The configuration which passes through the process which **** this glass in 
the shape of a strip of paper, and the process which divides the glass ****(ed) in the 
shape of a strip of paper to each chip-like glass wafer along the scribe line formed in 
one field of this glass with proper fragmentation equipment is adopted. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this 
invention is explained with the example of a graphic display. 

[001 1] the fragmentation equipment which uses drawing 1 for implementation of the 
fragmentation approach of this invention — being shown — drawing 8 — this 
fragmentation equipment — it is going to divide — it divides into 289 glass wafers 
which are mother glass 1 , have width-of-face [ of 1 70mm ] x die length of 1 70mm, 
and magnitude with a thickness of 0.7mm, for example, serve as the shape of a chip of 
a square with a width-of-face [ of 10mm ] x die length of 10mm, and this is used for 
glass caps and protective caps, such as a CCD camera. 

[0012] A scriber 3, the main heat source 4, the sub heat source 5 and the lens 6 for 
the main heat sources, the lens 7 for sub heat sources, the migration mirror 8, the 
fixed mirror 9, and a cooled nozzle 10 are arranged, and the laser oscillator 1 1, the 
fixed mirror 12, and the control equipment are arranged near the table 2 for work- 
piece installation in the upper part of the table 2 for work-piece installation in which 
the above and fragmentation equipment lay mother glass 1 at the proper location. 
[0013] The revolution of said table 2 for work-piece installation consisting mainly of 
the X-axis, and migration to Y shaft orientations and theta shaft is attained, and the 
rate of migration, distance, sequence, etc. are suitably controlled by the control unit 
based on the conditioning programmed beforehand. 

[0014] A scriber 3 is a kind of a tool which sharpened hard material, such as a 
diamond and cemented carbide, and attached this at the head, and by scratching 



pressing against the front face of mother glass 1, it is used in order to form a scribe 
line (surface crack line) in the front face. 

[0015] It is the main laser beam, and the main heat source 4 is used at the time of 
**** of mother glass 1, and the sub heat source 5 is a sublaser beam, and is used for 
it at the time of scribe line formation of mother glass 1 , and ****. 
[0016] The output of each laser beam of these Lords and a factice, i.e., power density, 
(heating value per unit area) changes with conditions, such as magnitude of the 
working speed of glass, magnitude, thickness, construction material, and a beam. 
Therefore, the program to which conditioning also of this beam power was carried out 
beforehand is inputted into the control unit. 

[0017] In addition, this processing approach is the processing method to which a 
crack (crack) is generated and is developed using the thermal stress generated 
between the core (compressive stress) of that heat source, and the circumference 
(tensile stress) using a partial heat source like a laser beam. 

[0018] Two (the object for the main heat sources and for sub heat sources) are used 
for the laser oscillator 1 1 for the oscillator of output 100W by the C02 laser. 
[0019] The lens 7 for sub heat sources (planoconvex cylinder lens which carried out 
Quonset) makes the beam spot of the sub heat source 5 an ellipse (ellipse) 
configuration, and irradiates on mother glass 1. Moreover, this lens 7 is movable in 
each direction of the X-axis, a Y-axis, and the Z-axis (upper and lower sides). And in 
order to enable it to shift the sub heat source 5 right and left to the migration which 
migration of Y shaft orientations meets in the **** projected line of the main heat 
source 4 in order to enable it to move migration of X shaft orientations united with 
the below-mentioned migration mirror 8, migration of Z shaft orientations is for 
adjusting the focus of the beam spot of the sub heat source 5. 
[0020] And the beam spot of the sub heat source 5 can be irradiated by the focus of 
this lens 7 on mother glass 1, where that focus is shifted (Defoe KASHINGU), and it 
can make power density of the beam spot small now by it. 

[0021] The lens 6 for the main heat sources (circular plano-convex lens) irradiates 
the beam spot of the main heat source 4 on mother glass 1 in an abbreviation perfect 
circle configuration, is movable in the direction of the Z-axis (upper and lower sides), 
and adjusts the focal distance of the beam spot of the main heat source 4. [ of this 
lens 6 ] 

[0022] Based on the conditions programmed beforehand, automatic control of the 
migration to X of the above-mentioned lens 7 for sub heat sources, Y, and a Z 
direction and the migration to the Z direction of the lens 6 for the main heat sources 
is carried out at the time of operation of equipment. 

[0023] The migration mirror 8 is movable to X shaft orientations, it moves to the lens 
7 for sub heat sources, and one, and the role which this migration keeps away the 
beam spot of the sub heat source 5 from the beam spot of the main heat source 4 on 
mother glass 1 , or brings close is carried out. 



[0024] The fixed mirrors 9 and 1 2 make the role which is made to reflect a laser beam 
and is drawn on mother glass 1 like the migration mirror 8. 

[0025] A cooled nozzle 10 is used for the front face of the mother glass 1 by laser 
only at the time of scribe line formation, it sprays minute waterdrop or atomization 
waterdrop on mother glass 1 , cools the 1 st page of this glass in an instant (back 
periphery of the beam spot irradiated), promotes the crack initiation of glass 1 front 
face, and makes it more reliable. In addition, the blasting location to the glass side of 
waterdrop turns into a travelling direction back location of the beam spot of the sub 
heat source 5. 

[0026] Next, process drawing of drawing 2 thru/or drawing 7 is used for a subject, and 
the fragmentation approach of the glass this invention is explained. 
[0027] As shown in laser scriber method point ** and drawing 2 (A), installation 
immobilization of the mother glass 1 is carried out in the predetermined location on 
the table 2 for work-piece installation of drawing 1 . Only the setting-out distance 
programmed beforehand makes this table 2 move to the X-axis and Y shaft 
orientations, the above-mentioned mother glass 1 is arranged in the first crack 
formation location (home position) by the scriber 3, and the 1st initial crack 13 (they 
are a depth of several micrometers and die length of about 100 micrometers for 
example, to X shaft orientations) is formed in the front face of mother glass 1 with a 
scriber 3. 

[0028] Next, as it is indicated in (C) as drawing 2 (B), the sub heat source (sublaser 
beam) 5 is irradiated at the initial crack 13 formed on mother glass 1 (beam spot of 
the ellipse by which Defoe KASHINGU was carried out). 

[0029] Namely, while impressing locally the sub heat source 5 (power which is extent 
from which the dissolution does not arise on mother glass, but thermal stress required 
for induction of a crack is obtained) at the head of the initial crack 1 3 and generating 
thermal stress By growing up a crack by migration (migration of X shaft orientations 
of a table 2) of this sub heat source 5, the scribe line 15 (for example, a depth of 
several micrometers thru/or about about ten micrometers) by laser is formed along 
with the fragmentation projected line 14 (X shaft orientations). 

[0030] And in order to promote formation of this laser scribe line 1 5 and to form more 
certainly, he sprays minute waterdrop or atomization waterdrop 10a on the back 
periphery of beam-spot 5a of the sub heat source 5 irradiated by the front face of 
glass 1 from a cooled nozzle 10, and is trying to cool this glass 1 in an instant. 
[0031] As mentioned above, along with the fragmentation projected line 14 on glass 1, 
sequential formation of the laser scribe line 15 is first carried out for the initial crack 
13 next according to the X-axis of a table 2 and migration control of Y shaft 
orientations, and a scriber 3, the sub heat source 5 and each collaboration operation 
of a cooled nozzle 10. 

[0032] And by repeating this activity, as shown in drawing 4 (A) and drawing 8 , many 
laser scribe lines 1 5 of a book are formed on the front face of glass 1 . 



[0033] After formation of the laser scribe line 15 of the total **** planned on the 
front face of glass 1 is completed next, glass 1 is reversed on a table 2, and it carries 
out a personnel reshuffle so that the rear-face side may become a table. 
[0034] The transferred glass 1 is arranged to a home position by migration of a table 
2 like the above-mentioned. Then, the 2nd initial crack 1 6 (they are a depth of several 
micrometers and die length of about 100 micrometers for example, to Y shaft 
orientations) is formed in the rear face of glass 1 with a scriber 3 like drawing 4 (B). 
[0035] Next, the main heat source (the main laser beam) 4 and the sub heat source 
(sublaser beam) 5 are irradiated at the 2nd initial crack 1 6 formed on the rear face of 
glass 1 (beam-spot 5a of the ellipse by which Defoe KASHINGU of beam-spot 4a of 
an abbreviation perfect circle configuration and the sub heat source 5 was carried out 
for the main heat source 4). 

[0036] As shown in drawing 5 (A) thru/or (C) and drawing 8 , the two above- 
mentioned heat sources 4 and 5 are locally impressed at the head of the 2nd initial 
crack 16. Growing up the 2nd initial crack 16 in the thickness direction of glass 1 by 
the stress concentration produced with the thermal stress generated between the 
heat-source core and circumference **** (separation) of the glass 1 will be carried 
out to strip-of-paper-like glass 1a like drawing 5 (D) by cheating out of these heat 
sources 4 and 5 migration (a table 2 moving) along with the **** projected line 1 7 (Y 
shaft orientations which intersect perpendicularly with the scribe line 15). 
[0037] Here, the object which uses two heat sources 4 and 5 at the time of **** of 
glass 1 is for drawing equating the thermal balance of the glass 1 of the both sides (a 
dimension differs from area) which sandwiched the **** projected line 1 4 to high 
degree of accuracy for **** processing of glass 1. 

[0038] That is, as a result of shearing stress strong against the front face and the 
thickness direction of glass 1 occurring and a difference's (inclination's of a torn 
surface) appearing in rear-face external waviness as a front face if thermal balance 
collapses as shown in drawing 9 (B), process tolerance worsens. 
[0039] Then, while impressing laser spot 4a of the main heat source 4 at the head of 
the crack 13 formed in glass 1 By making laser spot 5a of the sub heat source 5 
impress ahead [ of this main heat source 4 / slanting ] (side with a large glass area), 
and moving these main heat sources 4 and the sub heat source 5 along with the **** 
projected line 14 As shown in drawing 9 (A), equalization of thermal balance can be 
attained and **** of glass can be carried out to high degree of accuracy. 
[0040] Moreover, the distance L1 and L2 between each beam-spot 4a of the main 
heat source 4 and the sub heat source 5 and 5a adjusts according to the **** 
processing location to glass 1 edge, and enables it to maintain equal thermal balance 
in the both sides of the **** projected line 14, as shown in drawing 5 (B). Therefore, 
distance L2 is changed for every **** of glass 1 (few). And when this variation moves 
the lens 7 for sub heat sources for every **** termination based on the setting-out 
numeric value beforehand programmed in the control device, distance L2 is adjusted. 



[0041] As mentioned above, by forming the initial crack 16 first, ****(ing) glass 1 in 
the shape of a strip of paper along with the **** projected line 17 subsequently, and 
repeating these activities successively according to the X-axis of a table 2 and 
migration control of Y shaft orientations, and each collaboration operation of a scriber 
3, the main heat source 4, and the sub heat source 5, as shown in drawing 5 (D), 
much strip-of-paper-like glass 1a is formed. 

[0042] After the process which **** glass 1 in the shape of a strip of paper is 
completed next, glass 1a which ****(ed) in the shape of [ this ] a strip of paper is 
moved to proper fragmentation equipment, and the fragmentation activity of this glass 
1a is done. As by dividing along the scribe line 15 currently formed in said strip-of- 
paper-like glass 1a using the pickup fragmentation method as shown in a beat 
fragmentation method as shown in drawing 6 (A) thru/or (C) or drawing 7 (A), and (B) 
shows this fragmentation activity to drawing 6 (D), glass wafer 1b (finished product) 
divided in the shape of a chip is created. 

[0043] namely, the blemish (scribe line) formed in that front face at glass 1 — the 
interior of glass — propagation — being easy — ** — it has the property to say, and 
he gives a shock to fragmentation processing on the scribe line 15 of glass 1a using 
the fragmentation equipment (break equipment) by an above-mentioned beat 
fragmentation method and an above-mentioned pickup fragmentation method using 
this property, and is trying to divide 

[0044] As it is indicated in (B) as scriber method drawing 3 (A), carry out installation 
immobilization of the mother glass 1 at the position on the table 2 of drawing 1 , a 
table 2 is made to move to the X-axis and Y shaft orientations by the setting-out 
distance programmed beforehand, and said glass 1 is arranged in the formation 
location (home position) of the first scribe line 15a by the scriber 3. 
[0045] On the other hand, along with the fragmentation projected line 1 4 on glass 1 , 
scribe line 15a (for example, a depth of about several micrometers) by the scriber 3 is 
formed. 

[0046] Thus, according to the X-axis of a table 2, and migration control of Y shaft 
orientations and a collaboration operation of a scriber 3, as shown in drawing 3 (C), 
sequential formation of the scribe line 15a is carried out. 

[0047] The process after this performs the same process as the process after 
reversal of the glass 1 on the table 2 of the laser scriber method mentioned above, 
and creates glass wafer 1b (finished product) eventually divided in the shape of a chip. 
Although the explanation in the process after reversal of glass 1 is omitted here since 
it overlaps, the scribe line 15 is read as scribe line 15a. 

[0048] Although this scriber method has the advantage that equipment can also 
simplify that routing counter few, compared with the laser scriber method mentioned 
above, since it forms the scribe line as it scratches the front face of glass 1 , the 
particle of a minute amount occurs and, for this reason, an activity in a clean room 
has constraint. 



[0049] 

[Effect of the Invention] According to this invention, along with a fragmentation 
projected line, a scribe line is first formed on the front face of glass. Subsequently as 
mentioned above, on the rear face of glass Since this glass was divided to each chip- 
like glass wafer along the above-mentioned scribe line which ****(ed) glass in the 
shape of a strip of paper along with the **** projected line which intersects 
perpendicularly with the above-mentioned fragmentation projected line, and was 
finally formed on the front face of glass A chipping hardly occurs at the time of 
fragmentation of glass, but the yield improves. 

[0050] Since it is cut and made fragmentation of glass, ** is not needed and the laser 
beam is used while there is no generating of a caret, a torn surface and a 
fragmentation side have a field near a mirror plane, and can simplify the process after 
fragmentation, and, moreover, it is effective in there being also no generating of a 
micro crack and glass reinforcement not becoming weak. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The front view of the equipment used for implementation of the 
fragmentation approach of glass. 

[Drawing 2] It is the perspective view of the condition in the middle of the 
fragmentation approach of the glass of a laser scriber method being shown, and the 
perspective view in the early condition that the perspective view in the condition that 
(A) put the 1st initial crack into mother glass, and (B) put in this scribe line, and (C) 
putting in this scribe line. 

[Drawing 3] It is a perspective view in the condition that the fragmentation approach 
of the glass of a scriber method was shown and the perspective view in the condition 
that (A) put the 1 st initial crack into mother glass, the perspective view in the 
condition that (B) put in the first scribe line, and (C) similarly put in many scribe lines. 
[Drawing 4] For (A), (B) is a perspective view in the condition of having put in many 
scribe lines in the fragmentation approach of the glass of a laser scriber method, and 
a perspective view in the condition of having put the 2nd initial crack into the mother 
glass in a laser scriber method and a scriber method. 

[Drawing 5] (A) is the perspective view showing the perspective view of the condition 
in the middle of the perspective view of an early condition which performs **** 
processing to glass, the explanatory view in which (B) shows the relation of the beam 
spot of the main heat source and a sub heat source, and (C) performing **** 
processing, and the condition of having ****(ed) (D) on strip-of-papeHike glass, by 



the laser beam. 

[Drawing 6] (A) Or for (C), (D) is the perspective view showing the beat fragmentation 
process of a chip-like glass wafer in order, and the perspective view showing the 
fragmentation condition of a chip-like glass wafer. 

[Drawing 7] (A) and (B) are the perspective view showing the pickup fragmentation 
process of a chip-like glass wafer in order. 

[Drawing 8] The perspective view showing the relation of the scribe line given to 
mother glass and this. 

[Drawing 9] The explanatory view showing the thermal balance of glass and the 
relation of process tolerance at the time of **** of glass. 
[Description of Notations] 

1 Mother Glass 

2 Table for Work-Piece Installation 

3 Scriber 

4 The Main Heat Source 

5 Sub Heat Source 

6 Lens for the Main Heat Sources 

7 Lens for Sub Heat Sources 

8 Migration Miller 

9 Fixed Miller 

10 Cooled Nozzle 

1 0a Atomization waterdrop 

1 1 Laser Oscillator 

12 Fixed Miller 

13 1st Initial Crack 

14 Fragmentation Projected Line 

15 Laser Scribe Line 

16 2nd Initial Crack 

1 7 **** Projected Line 
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Miem 2 ©«jmaa«« u— f tr-Atc* otepiiq l/c 

f^)S7D{ci y #5X©fflK*J©««cjB5£lRUcKSIL 

t> »ar7x*smtttciijBrr*iat, SMWcKSUiiff 

*te«7X^, fflSft#Bra«tcJ:r3TR«r5X©- 

5©iEicrea*hfcx*5'f77'rvic»oTll*©* 

[0 0 0 9] n««2©a«tt« «7 7vC-S©I± 
T\ K# v X©#Br*ja«c» oTX^5'f/«cJ:-3T 
X^7^77^V^t5lSi:, 7J'5X©ffi7J©S 

±t\ »bx*5*75*vicb3*t**p»iu:» x?5 
* / «c * o Tipi*& jS <t ft * «] «B*a*»jar * xa 

t» tiIB«IfflaH«, U— «ft;-.MCJ:oT&iHlLfca 
&73KJ: y #5X©|iJ»WSBllC7B3*lRltcR«LT» 

»«r5x*jswtticiij»rr*iat» *iff9«icsij»T*n 

fc^'5X^. aaft»BRS«lE«toT«#5X©-*© 

«#7X'jxM-ic»ar*iat*a*ai«*»fflLfct. 

©T**4» 
[0 0 10] 

mmommmm] j-xt. c©*w©a«©»K«*H 

[ooi i ] h i c©aa©»a*a©*tticffl^ 
*»waa*^L» H8ii. c©»aaaT»a^A/4: 

r*?1f-#5X1?*y. fiUAtf. «1 70mmxl 
? 1 7 0mm, JI^O. 7 mmWTCS^^^L, 91X 
Us mi OmmxSJl 0 mm«)KMf7 7«<hft 
52 8 9fCfl7X'J^lC«»JL dtl^CCD^3/7 
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B0WJ7X* * V 7-££B* + V 7lc£ffl-f So 

[0 0 12] ±IB> fttiBBl** 7f-«771^«I 
r*7-^BBffl7 1 -^U2©±W(C» T.*7-fM3 

iffll/>X7, BB57-8, El£S7-9, ^iP/X 
/HOtfEKtu 7-*BBfflx-7VU2®jfiflST*iS 
SflDffiBlCx U— »fBfi»1 K H^5 5-1 2, MB 
B8tfEB*ftTl/>*. 

[00 1 3] wJE7-^BBfflx-^U2W, X«k Y 
B*lRl'NOB»4: eBSfi&tTSIlllE^aatft'J, 
BHlCBB. BB« ?7 5 V^Sftfc 

BffBSK»^T» aSW»BBJi:«fc-3T*iJ»*n 

So 

[00 14] X?7fM3tt, y-f-VtVK^BWdB 
ft£©«Btm*£Stf» Cft**<OifcBfcByttW-fc 
IB<0-B7»*»Js ^f-#7X1©»Efci¥LSTS 

#63ioa<cticj:y, *©aBtcx*7-r77-r> 

[0 0 15] ±»S4», ±U-+fe-AT«Us W 
-tf^XKOWBBtcBfflU tf7BB5tt* +t7U- 
V\£-L,.ttVs 7+f-#7*. 1 ©X^^ 77-<VJB 
BBttyRBfcttJB-r*. 

[0016] ctis<D±stf?7<osi/— tfif-A^aa 

7Ds iP"5/\°7-SJg (BffiBfl*Sfcy©B» tt, #5 
46*fWftS*tifc^P^L,*M»BBlEX^LTfe 

<o 

[0 0 17] ft& COMUKS*, I/— ytr-A©* 
3ft«WB»*fflt\ *©BB©+«& (EKS) £B 

BSt *£«UIBS*Tl*<ttIiS?» 

So 

[0 0 18] U— W8SB1 1 1*. mz&s co 2 u- 
ifrai*i oow©b«b*2* &mmiatyzmM 
m) zmtz, 

[0 0 19] VJim\sVX (fr*«EH*Ufc¥fii 
RBUVX) 7tt, ?7B»5©tf-.kX#y l**«R 

(BR) WttlcLTW-iff5X1±lcBiW*. $ 
fc, E©U>X7tt, X«U YB&tfZB (±T) CDS 
*lRHcB»RrBT**. *LT, Xtt*iRj©»»ttBia 
wmbS. 5- 8 t-fti^oT^KlT* S£ 51C-TS/C 
46. YB7jfc©»tttt±BS4©SIB*jfeBfc7&3»» 
KWLTtf 7B» 5 *fc6fcrs**c 5 
jcr*fcB, Ztt*fc©»»tttf7BB5©tf-.k*# 
KDBj5*B»T*fci&T*4. 

[0 0 2 0] *LT, COU>X74>ft£BBtc<l:? 
^^BB5flDtr-^X#y U**flS>BjS***S Lft 

ft. fc-AXTK'y h©/<7-B««'.Mr<T*EJ:tfT 



[00 2 1] iBBBl/VX (Rfl*©¥iSU>X) 6 
B» ±BB4©e-AX#y t-*B»R»tt?7tf-# 

7Xi±(EBBr* , b©?»y» c©u>X6bzb 

(±T) *B(=B«raBT» £BB4©fcf-AX#y h 
©Bj5BB*«BT*. 

[0 0 2 2] ±K?7BWBUVX7©X. Y, ZTJft 
'\©*l»tf^BBUVX6©Z£l&'\©»IMis ? 
B7P?7 l 5>?*ftfc*ftfc»'3l v C»B©aiEBtc 
iififflffli*ftS«fe-5tcS-3T^S, 

[0 0 2 3] B»5 7-8BX«|73IrHcBI(1rIBT. 
^BBBU>X7i:-(*JcB»U *LTC©BBtt, 
?1f-ff7X 1 ±W7 p BB5®tf-A^?K-y h£±& 

«iij^-rso 

[0024] H£=5-9, 12tt, ^S) = 7-8iil 

[0 0 2 5] JWP/X/H 0B, U— 7fcJ:S7*f-# 
7 X 1 0!>affilCX^5-f VJBlSB©*»c«ffl*ft 
St©T*5T, «'Jx*BXttB{b*»*?tf-#7X 
1 ®±lcR£ttl*TK#7X 1 ffi*BBtc»B (B»* 

ftSK-Ax^-y ho^inrngp) lt«7X i ss© 

BHBSfcttftU «fcy«Btcr*. W« *»©#7X 
B'sOifcStMHftBtts *7»B5«Dfc;-.feX#y h© 
BffTalPlBStttBta*. 
[0 0 2 6] fc(C % E®»¥3©#7X0#Sr7j>£*H2 

71)211 7 oDieHSifticffliTSttwr *o 

[0 0 2 7] U— 9*X*7-r/tSSC 
SW\ El 2 (A) KmT*5te* 
©7 — > BBB r - 7/1/ 2 ±©m£tftBtt:BBII Jt* 
So Bx-7/U2«*i&7n77S>y*ftfcKj£B« 
/SttXBfcYlfcfrGjlcBlfreLttT. ±E?-«f-#7X 
1*X^7-f/<3tc«fe5B*l©BBJBBttfi (HuSffi 
B) KEBU 7+f-7J7X1 ©a®tcx^7f /<3lc 
J:oTBl©«JWBai 3 (0!l*«\ XBSlRltcBffB 

pm, if loo^mgi© ■zmmtznofct** 

[0 0 2 8] *l£» 02 (B) (C) frmtkoK. 
VVWM. flf-A) 5*?-lf-#7X1©± 

»cJB/a*ftfc«l»*a 1 3KBB (r7*-A-»« 
tifc«RB4)i;-AX#y h) TSo 

[0 0 2 9] BP^, ITJSSmai 3©jt«JCBBfWlc^7" 

rnHMSMm 5ftS®lS©A°7-) ££Pfln LTBJStj 
iWlC R-9-7TRIB5CBB (x-7VU2 
©X«£[R]©fcij!i) ■pBa*fiBB*«Tt'»<CtlcJ:7 
Tx »BH?SB14 (X«7J[r1) KftoTU-+ftC<fcS 
X^7-T^7-f>1 5 (15iJ^«; BtfttMitiTlMI 0B 
/imSB) ?MLTtK„ 

[0 0 3 0] f-LTs C©1/— fX^7'T77'r>1 5 
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^mmm^w/x^ i ofrs«'Jvk»xwiwb*» 

1 Oa^JWtT, Stf^T. 1 *W^^Spr5«fc3 

[00 3 1] ±IS<D<fc?tC. x-7VU2cDX8lSU : Y$fi 
^fpKD^l&^UiJBii:. 7s? 5 I'M 3, ^m«5St/J$iP 

/x;n ocommnm^oz. §«7jw*sii 3 
^7^77-01 5 ^mi^fig-r 5o 

[0 0 3 2] ^LT, CWff^ijgyig-f £<fclc<i:^ 
T> 04 (A) <hH8tC^-rd:5tC, #57.lcDaS± 

<o 

[0 0 3 3] #5X1 ©S^C^gLfc^T^U- 

[0 0 3 4] IBntfi&L/iTi^Txl^ buSE©*^ t 1 - 
^;b2(7)^iJ)7il*teBlCiBH-r5„ 1214 

(B) <D&olZ. «7X1 <7)«ffi^X-?5'T/\*3lCj:Q 
TJ&2£D!ZJS8agi1 6 (filJjlHf, YttfrEjlCBSftfJ 
m» OOjumSS) fcfl&Sr*. 

[0 0 3 5] *tc, «7X 1 <DmW±iZBtffctltc'%2 

ii (-t^U-^tf-A) (±&;fi4W:Bg||PWJ 
tt©e-^#^4a, ^m»5W:T7*-*->V 
ytftl/tanJgODtf-^^TKy h 5 a) "T^o 
[0 0 3 6] 05 (A) 715 (C) £08 7 
±EL/fc2-30JKBI4» 5*»2©«JJW*H1 6© 

1 6^*'5X1<7)^73lRllCfiES*^00, RMS 4, 

Y«I75Ir]) IC»-3T»K) (x--7lU2tf»ltt ti:L46S 
C&(d:>J. 05 (D) ©jU<#5*l(*fiff&tt#7* 
1 a tcSUKfr (»*) **lTl*< C£fc£*o 

[0 0 3 7] #7*1©M«B3fc2 0©J|fcSi 

4. 5*ffiffl-rSBWW. SJBr^Sl 4*J*A,7SMffiiJ 

WSs, aBflt#JI&«) <D#7X1<D&ftM*5>7sCD*g 

Wb*H-3T. A77 1 «>ij»riini*»»iaictf afett 

[0 0 3 8] 09 (B) lC^-r«fcolts 
VXjb^tl^ts 7J77. 1 ©SSB&tfJl^TilRKcS^ia 

[0 0 3 9] #5X1lc»BfiELfc»»1 3 ©ft 

«lc±Jft5I40U— y^^-y h 4 a *EPiffl*-*£ftlC» 
B±«HI4fl)»46fi»* (#57.E»<D*^fJ) 
jftasoix— h 5 a££P«L46, c*is£*i 



SI4aiW-7T» 5 «»JBrF£Ml 1 4 icjBoTlMHlStf 

»cfcicj:y» 09 (a) izmtzoiz. mtoJ&yz 

[0 0 4 0] ±&S4£tf7JRsB5©*e-AX 
*vh4a, 5aM0)SKLi. L 2 tt. 05 (B) IC 

■KU MMft&ltl 40iMK&(.v?««ftMn/f7 

[0 04 1] «U©J:?iC» x-7;U2(7)X$i7iO : Ytt 
*|pl©»Bl*!lWi:, Z*5-T/t3, ±&;fi47£tW:/& 
if 5©&1MMttBfc«*:-3Tv ftffllcttDBftGM 6«fl*j8 
U &l*?SI»rP£l» 1 7lEjS-aT*5X1*«SW«l«: 

05 (D) (CjjVf «fc3lc» ^»OS«tf7X1 atffi? 

[0042] *7xi *swttn:WBfr*iefl«»7-r 

5o C©»BfftHtt» 09*.«, 06 (A) 715 (C) IC 
wr*9*fcfc*»K*3, 07 (A) % 

(B) ica?-r«t7fteyf Z-yT'ftBf^Sffl^Ts Su 

1 5»CSJh>T#»iL7V<C£lCJ:»A 06 (D) Eat 
[0 0 4 3] BP^s tf7X1(;li, *©SffilC»&8S*l 

«t*»Br^B (7l/-f^g» «OTLT3tf7X1 a© 
X^^-r^-rvi 5lc->a'y^7^^^T7J»T-r^<i:3 

[0 0 4 4] X^7-f/^73iC 

03 (A) fc (B) iCfjit&ofc, ?-tf-«'5X1S0 

1 057 1 -7Vl/2±(7)P^©ffiaiCtgBlllSL. x-7Vb 

2 £^#>7P ^5 = V yZtlfcWlfcfcMKmi X^t Y 

^waxaX^-fT^-fy 1 5a<DJfMfftS (S^ffi 
ID tcBBS-r^o 

[ 0 0 4 5 ] -75. «771 ±©7tKJ?^*I 1 4 K»o 
TX^5'fA3lC<fc*X^7'f77'fV1 5a 

[0 0 4 6] C<D<i:-7lC, x-7VU2(DXttSO ; Ytt73 
lRl©WBiW*iX^7'r/«30ia«MtcJ:-3T» 03 

(C) KSt«l<W7'f7*7'f>1 5a*«*»l8L 
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[0 0 4 7] CftW»©lStt, tua5Lfcb-+f^<7 5 

t>\ X^^'T^-fVI 5tt, X*5-r75f>1 5 a 
[0 0 4 8] C«)X*5-r/C6SB*, lua?L/cb-+fX 

[0049] 

>*»J*U *tvp#7X©«B±T» ±IB#ISt : F/£** 
[0 0 5 0] £fcs li^XOftmiCWLZZi&WtL 

[0 1 ] #?X©#K*Sfl!>J*BWE«l^5«B©IEffi 

Ho 

[0 2 ] U— Y/ra3©#5X©5HKS»*w 
U (A) tt?tf-#7Xfc»1©*Jffl»S*Aftfctt 

aomua.. (b) imxt^-fy^jyzKnzmm 

&4>0tta«>flaB. 
[03] Xi'T-r/^iCCS^XiOM^MiL, 
(A) {*W-«5XICJI!1 <0tn»3»»*Xtl/!:ttttfl!) 

aaa* (b) ttJwso^x^^-r^-rvsAtifettiB 



[04] (A) I4U— 9*X^5-r/^5SW)#7Xfl!>4Mf 

mm. (b) i*u— y;i*5-f7tesM:z*7'r/t* 

[05] (A) lib-+fe-Alc<fcoT#5X[ctiMfln 
i*«r«JWO«tt©»«ia» (B) tt±aat?7» 
a©tf-Z*X#y h(OHfl(«^r«Kias (C) ana 

ftjisara^attaoaaBL (d) lisa*?*^* 

(c»JRfL^ttM*ai-rtWIBI. 

[06] (a) nm. (O i*f7^7X'j^ftfc 
»5HRxa*iini(c^rf44ug, (d) ttf-vmw? 

[07] (A) £ (B) tt^y^«^X/|x>tfl!)ty^ 
[08] •?V-ti7Z£ZtUzmL1iZ97<C7?<r> 
[09] #7 ZVUmmc&ifZ 133 X<D®t*» >x 

1 w-tivx 

2 v-fmwmT—jfr 

3 X^f/* 

4 ±a* 

5 HtTjaai 

6 ±j»affli/>x 

7 v-7mtm\s>x 

8 »t=7- 

9 H£ = 5- 
1 0 JfSP/X/U 
1 0 a S<b*;& 

1 1 «fas» 

1 2 H^=7- 

13 m 1 <»wr%® 

1 4 #R*£a 

1 5 u-^x^-rx^'Cv 
1 e »2offlmae{ 

1 7 
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[07] 

15(15a) 




